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Dr . Adrian Kantrowitz 
Kaimonides Hospital of Brooklyn 
4802 10th Avenue 
Brooklyn, New York 

Dear Dr . Kantrowitz : 

O u r  meeting i n  New York las t  week was a most in te res t ing  
experience t o  me and I hope w i l l  represent t he  beginning of a f r u i t f u l  re la t ionship  
between our two Laboratories. 
consequently, have not gotten off  t o  a de ta i led  start  on the  problem you outlined. 
However, our "heart" group had a meeting today i n  which I reported t o  them the  
r e s u l t s  of our discussions last  week. 
these discussions which I think you may be able  t o  answer i n  correspondence with 

I returned from Washington j u s t  yesterday and, 

Several questions arose as a r e s u l t  of 

us. 

The first question r e l a t e s  t o  the  noise problem which i s  
qui te  apparent i n  the electrocardiograph of an ac t ive  subject.  To design 
e lec t ronic  equipment which picks the  R-wave out of the  noise would involve 
sophis t icat ion of a f a i r l y  high degree and thus may necessi ta te  overly complex 
equipment. However, the  thought occurred t o  us t h a t  f o r  the  f i r s t  model, which 
u t i l i z e s  ex terna l  equipment i n  order t o  make laboratory adjustments possible,  t he  
hear t  beat may be picked up e i the r  from the  chest  or pulse by simple audio means 
(such a s  a microphone) and amplified f o r  the  t r i gge r  s ignal .  
t ha t  your booster hear t  continues working i n  the event of a natural  hear t  f a i l u r e ,  
the  st imulating s igna l  would be generated by a free-running oscj.l.lator t h a t  i s  
normally synchronized t o  the na tura l  hear t  beat ,  but which can continue t o  run 
on i t s  own a t  the  normal hear t  period i n  the event of na tura l  hear t  f a i l u r e .  
t h i s  idea sound p rac t i ca l  t o  you? 

In  order t o  make sure 

Does 

The next thought which occurred t o  us was t h a t  f o r  the  ult imate 
equipment, which w e  s t i l l  hope can be completely self-contained within the body, 
the  e l e c t r i c a l  s igna l  may be picked up from an in t e rna l  point where noise i s  not 
present.  
or perhaps from the  pulmonary a r t e ry ,  and would t h i s  s igna l  be f r e e  o f  the  noise 
which i s  present i n  an electrocardiograph taken external ly  on an ac t ive  subject .  

For example, can we obtain an e l e c t r i c a l  s igna l  d i r e c t l y  from the  aor ta ,  
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For the ultimate equipment completely self-contained within 
the body, the major problem is still one of obtaining an energy source that may 
be relied on for the life of the individual. We have not approached our battery 
experts as yet, but whatever thought you can give to what possible internal organs 
may be tapped for either mechanical, electrical or thermal energy will be of 
significant value to us as we progress in the work. 

I hope your Administration found the legal terms acceptable 
and we will look forward to having you visit us as soon as we feel our ideas are 
adequately crystalized. 

Sincerely, 

Manager - Advanced Circuits 
Electronics Laboratory 

J JS :ad 


